Glucose transport and hypoxia-reoxygenation injury in the perfused rat liver.
During liver transplantation, oxidative stress occurs during hypoxia and reoxygenation of the donor organ. Chemical oxidative stress impairs cell membrane transport. Therefore, in this study the influence of hypoxia and reoxygenation on hepatocellular membrane transport was investigated. Specifically, glucose transport was studied in the perfused rat liver using the multiple indicator-dilution technique. First, it was observed that in normal rat livers, glucose transport was rapid but saturable (Km 48 +/- 10 mmol/L and Vmax 9.4 +/- 0.9 mumol/s per g of liver). To stimulate hypoxia and reoxygenation, livers were perfused for 30 min with nitrogen-saturated buffer and then with oxygen-saturated buffer for 20 min. The livers from fed rats were protected from hypoxia-reoxygenation injury whereas those from fasted rats were highly susceptible to injury as determined by lactate dehydrogenase release. After reoxygenation, the rate of glucose influx decreased significantly by approximately 50% in the fasted livers (P < 0.001) but was unaffected in the fed livers. This impairment of the hepatocellular transport of glucose, which could be secondary to oxidative injury to the hepatocyte membrane, has implications for the function of donor livers that have sustained hypoxia-reoxygenation ('preservation') injury during transplantation.